The circulation and water mass transports north of the Denmark Strait are investigated using recently collected and historical in-situ data along with an idealized numerical model and atmospheric reanalysis fields. Emphasis is placed on the pathways of dense water feeding the Denmark Strait Overflow Water plume as well as the upper-layer circulation of freshwater. It is found that the East Greenland Current (EGC) bifurcates at the northern end of the Blosseville Basin, some 450 km upstream of the Denmark Strait, advecting overflow water and surface freshwater away from the boundary. This "separated EGC" flows southward adjacent to the previously identified North Icelandic Jet, indicating that approximately 70% of the Denmark Strait Overflow Water approaches the sill along the Iceland continental slope.
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Figure 1: Two overturning circulation schemes in the Nordic seas in which warm, light surface waters (red colors) are transformed into cold, dense overflow waters (blue colors). The first scheme is the boundary current loop around the perimeter of the Nordic seas identified by Mauritzen (1996) . The second scheme is the recently hypothesized interior loop north of Iceland (Våge et al., 2011b) .
A previously unknown current flowing along the continental slope north of Iceland in the direc- 
Historical hydrography

138
The historical hydrographic data employed in this study cover the period from 1980 to the salinity. For simplicity, only salinity is considered (temperature is constant).
175
The model domain is a channel oriented along the east coast of Greenland, extending 864 km 176 in the along-boundary direction, y, and 480 km in the offshore direction, x ( 
where ∆ is the grid spacing, and D is the deformation rate defined as
, u and v are the horizontal velocities, subscripts indicate partial differentiation, and ν = 1.
204
There is no explicit diffusion of salinity. 
Synoptic transects north of the Denmark Strait
206
The Kögur transect (Fig. 2) Basin as well (Fig. 4b, c) . Regardless of the process by which the separated EGC is formed,
276
this current provides another means of shelf-basin exchange in addition to the direct advective 277 pathways represented by the Jan Mayen Current and the East Icelandic Current.
278
The major flow features present in the mean Kögur transect -the two branches of the EGC,
280
the NIJ, and the NIIC -are evident as well in each of the individual realizations (Fig. 5) 28.05 
Potential temperature ( 28.05 17 surface-intensified circulation (Fig. 5c ). This is indicative of a large eddy that might have been shed from the shelf break EGC. These two scenarios, eddy-forced vs. wind-forced, are elaborated 310 on later in the paper. 108 ± 24 mSv and the separated EGC 29 ± 7 mSv of freshwater relative to a reference salinity of 317 34.8 (Fig. 8a) . Hence, nearly one quarter of the total freshwater transport within the EGC system 318 takes place in the interior of the Blosseville Basin, which must be considered in order to obtain 
334
The hydrographic analysis of Mauritzen (1996) suggested that the main path of overflow water 335 into the Denmark Strait is along the continental slope of east Greenland via the EGC. Our results
336
imply instead that the majority of the overflow water approaches the strait from the Iceland con- (Fig. 8b) .
345
The combined sum of 3.5 Sv corresponds well with the long-term mean overflow water transport In the gyre scenario outlined above, some of the equatorward transport of freshwater and over- is still higher than the previous calculations that assume a balanced Nordic seas freshwater budget.
360
It is worth noting that sparse measurements on the inner Greenland shelf indicate that the freshest Valdimarsson, 2012b).
375
The process of aspiration, by which dense water upstream of a ridge is raised above sill level water transported by the EGC in this region extends some distance offshore (Fig. 11) . The tem- particularly strong region of negative wind stress curl over the Blosseville Basin (Fig. 13) .
459
The sea ice along east Greenland expands southwards during the winter and retreats north-
460
wards during the summer (Wadhams, 1981) , and so the coastal region of low surface wind speed 461 undergoes a similar cycle. Also, the Icelandic Low is deepest during the winter months and so the 462 barrier winds are intensified during this period. Consequently, the negative wind stress curl over 463 the Blosseville Basin is strongest in fall/winter (Fig. 13a) and weakest in spring/summer (Fig 13b) .
464
Note, however, that the curl remains negative even when the circulation is weak, and, as a result,
465
the annual mean wind stress curl is negative in this region (Fig. 13c) .
466
The strong negative wind stress curl over the Blosseville Basin, in conjunction with the closed 467 bathymetric contours of the basin, is conducive for spinning up a local anti-cyclonic ocean gyre.
468
The model simulation of Spall and Pickart (2003) demonstrated that positive wind stress curl east
469
of Cape Farewell (Fig. 12b) was capable of driving the cyclonic Irminger Gyre (Våge et al., 2011a) . the atmospheric circulation imparts strong negative vorticity to the ocean for nearly half the year.
476
As such, there is reason to suspect that an anti-cyclonic gyre should be maintained in the basin, 
Numerical simulation of the East Greenland Current north of the Denmark Strait
492
We now use the idealized numerical model, described in Section 2.4, to examine the interaction which decreases towards the bottom (Fig. 16a) . There is also southward flow exceeding 50 cm s water that separated from the shelf and carried freshwater across the Blosseville Basin (Fig. 16b) .
516
This structure is reminiscent of some of the synoptic sections along the Kögur line (e.g. Figs. 5c 517 and 6c) and suggests that the features seen in the data may be large anti-cyclonic rings of shelf 518 water (i.e. larger than the deformation radius).
519
The sea surface salinity on day 770 (Fig. 17) demonstrates that the shelf break jet south of 520 y = 500 km is very time-dependent, and is dominated by meanders and eddies with horizontal at day 360 in Figure 18 shows that the features seen in the synoptic section (Fig. 16 ) are quite 536 common.
537
The model suggests then that the separated EGC arises from eddies that coalesce when they the shelf break jet. Furthermore, the model suggests that synoptic sections across the Blosseville
541
Basin should occasionally reveal isolated anti-cyclonic eddies, which, as noted above, seems to be 542 the case. The alternate hypothesis of a wind-driven anti-cyclonic gyre, where the offshore branch 543 is the separated EGC, is not supported by the model. 3 However, one must keep in mind that the 544 data are spatially and temporally sparse, which makes it difficult to distinguish between these two 545 3 Note that the model does have anti-cyclonic wind stress curl over the Blosseville Basin (Fig. 13c ). possibilities; a definitive conclusion will require more field data. wind (not shown). As noted earlier, for the most part the wind is parallel to the coast (Fig. 14) , so 552 the Ekman transport is directed onshore. This advects dense, saline water towards the shelf break 
569
The influence of the Ekman transport on the offshore transport of freshwater is further demon-570 strated by calculations with an idealized coastline. In this scenario, the shelf topography is repre-
571
sented by two straight regions offset by 80 km (Fig. 19) . The first bend in the continental slope,
572
near 650 km, is meant to represent the change in the orientation of the East Greenland shelfbreak 573 near 69
• N (Fig. 2) , whereas the second bend farther to the south (in the opposite direction) is nec-574 essary to smoothly join the upper and lower boundaries of the model (as was done for the earlier 575 model). The initial conditions for this simulation were specified the same as for the cases described 576 above, and no restoring of salinity was used.
577
The sea surface salinity on day 100 is shown for a case with a uniform meridional wind stress 578 of amplitude -0.05 Nm −2 (Fig. 19a) and for an otherwise identical calculation with no wind 579 (Fig. 19b) . The shelf break front develops meanders in both cases, but the offshore transport is 580 confined to the region where the topography is not parallel to the wind stress for the case with 581 wind, while it is more uniformly distributed along the shelf break jet in the absence of wind. This 582 demonstrates the importance of the abrupt change in orientation of the boundary north of the Blos-
583
seville Basin and the fact that the wind cannot adjust quickly enough to remain parallel to the shelf 584 break in this region (Fig. 14) . Note that, for the case with wind, eddies also develop where the to- existing instabilities may subsequently be amplified during the descent of the overflow plume (e.g.
641
Spall and Price, 1998).
642
At present it is unknown which, if any, of these flow branches feeding the DSOW plume exerts branches, which may provide some insights along these lines. More detailed tracer studies will 648 also add to our understanding of the dominant pathways and upstream sources of overflow water.
649
We stress that the circulation scheme presented here needs further confirmation, particularly to intervals, and the mean and standard deviation of temperature and salinity calculated at each depth.
701
If the profile in question contained data points at any depth that differed from the mean by more 702 than six standard deviations, it was discarded.
703
For the present analysis, observations from the historical hydrographic data set of a given seas computed from atmospheric reanalysis and ocean observations. Journal of Geophysical
